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3D Hydrogeological Aquifer 
Facies Model 

    As a PI, I have scientific expertise in three-dimensional 
modeling of aquifers and plumes in permafrost and bedrock; 
geophysical environmental site characterization using ground -
penetrating radar; shallow seismic refraction tomography, 
electro-magnetics, and DC resistivity; hydrological site 
assessments to determine groundwater flow and contaminant 
migration pathways. I also have project management 
responsibilities in my role managing a specialized team of 
Army scientists to support four reimbursable projects for 
USARAK.  

Areas of Specialization 

• Three dimensional modeling of subsurface geology 
• Interpretation and modeling of groundwater flow 
• Interpretation of permafrost hydrology 
• Mathematical analysis of cyclic forcings  
• Application of geophysical prospecting including near surface seismic refraction, 

DC resistivity and ground penetrating radar to environmental investigations 

Current Projects (All current projects funded through US Army Alaska)  

• Three-dimensional modeling of subsurface hydrogeology in Alaska 
• Long-term hydrological monitoring in Fairbanks, Alaska   
• Interpretation of the historical extent of permafrost at a contaminated aquifer in 

Alaska. 
• Three-dimensional modeling of bedrock structure, surficial geology and 

permafrost 

Notable Contributions or Highlights from Past Projects 

• Developed numerical of unconfined regional groundwater model of the Fort 
Richardson, AK watershed 

• Quantified hydraulic properties in a fractured bedrock aquifer through harmonic 



analysis of Earth Tides (lunar induced fluctuations in groundwater levels). 
• Developed a lumped parameter water balance model to simulate annual runoff of 

a glacial fluvial system 
• Quantified the spatial, temporal and mineralogical variations in suspended 

sediment at the Matanuska River 

 a)    b)  

3D Modeling:  3D Views of a subsurface model constructed to illustrate the potential 
flow pathways over impermeable units (red and orange) through more permeable gravel, 
sand and bedrock units.  Flow pathways a) and contaminant plumes b) are superimposed 
on the 3D model with screened intervals of monitoring wells. 

  c)   

Geophysical Interpretations:  Shallow seismic refraction profile c) showing a low-on-
high velocity anomaly in central portion of profile indicating a possible fractured or 
weathered bedrock zone.  Such zones can be hydraulically significant and thus important 
to inferring potential contaminant migration and groundwater flow pathways. 

 



 

Groundwater Modeling:  Numerical groundwater simulations of regional unconfined 
groundwater flow in Alaska. Study identified important forcings that influenced local and 
regional flow. 

 

Education 

• MSc, Hydrology, University of New Hampshire, Durham NH, 2000 
• Geological Field Camp, Indiana University, Bloomington IA, 1998 
• BA, Geology & Mathematics, Colby College, Waterville ME, 1998 (Honors) 

 

Other Professional Information 

• Memberships/Professional Organizations  
o American Geophysical Union (AGU)  
o Geological Society of America (GSA)  
o United States Permafrost Association (USPA) 
o International Glaciological Society (IGS) 
o American Quaternary Association (AMQUA) 

• Awards  
o NH Federal Executive Association Award (2000 & 1996) 
o S.S. and I.M.F. Marsden Geology Award, Colby College (1998) 
o Indiana University Scholarship, Geologic Field Station (1998) 
o “Best Oral Presentation of Original Research” Geological Society of 

Maine (1998 & 1997) 
o Presidential Academic Merit Scholarship, Colby College (1994 – 1998) 

• Research Grants 
o University of New Hampshire, Herndon Earth Sciences Research Grant, 



“Regional numerical groundwater model of Fort Richardson, AK” (2001) 
o New Hampshire Geological Society Grant, “An analytical water balance 

model of a temperate Alaskan glacier” (2000) 
o Geological Society of America, Research Grant, “Modeling earth tidal 

fluctuations in a fractured bedrock aquifer” (1997) 

Contact Information 
 
Phone: 603-646-4852 (Hanover, NH) 
Fax: 603-646-4397 
E-mail: sarahk@crrel.usace.army.mil 
CRREL Geophysical Sciences 
72 Lyme Road 
Hanover, NH, USA 03755 
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